Background: Meniscal tears are a common cause of knee pain and disability. The objective measurement of the health-related quality of life of patients with meniscal tears plays a key role in clinical evaluation and therapeutic decision making. Several evaluation tools have been used to measure the effects of meniscal tears on knee function and quality of life. However, most of these tools are nonspecific for meniscal pathology.
The preintervention objective measurement of health-related quality of life (HRQoL) attributed to a pathologic condition is of great importance for the evaluation and comparison of treatment modalities. 5 Several studies have shown selfreported questionnaires to be a useful tool to measure HRQoL from the patients' perspective. 5, 6 Numerous self-reported questionnaires for knee pathologies have been developed, such as the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and the Knee injury and Osteoarthritis Outcome Score (KOOS). 1, 2, 14 While the WOMAC was primarily developed to analyze the HRQoL of patients with osteoarthritis, the KOOS was designed for patients with knee injuries. 2, 10 Neither of these is specifically designed to analyze the HRQoL of patients with meniscal tears, although both have been used for this purpose. 4, 13, 19 The WOMAC, developed in 1988, is a standardized selfreported questionnaire that examines the HRQoL of patients with osteoarthritis of the knee and hip. 2 The WOMAC contains 5 items for pain, 2 for stiffness, and 17 for functional limitations. 2 Lower scores indicate better outcome. Internal consistency of the WOMAC has ranged between 0.75 and 0.82, and test-retest reliability has been calculated as 0.92. The KOOS, first described in 1998, was primarily designed to evaluate reduction of HRQoL in the setting of knee ligament injury. The KOOS consists of 5 subscales: pain (9 items), symptoms (7 items), functions of daily living (15 items), function in sport and recreation (5 items), and knee-related quality of life (4 items). 10 Higher scores indicate better outcome. Internal consistency and test-retest reliability of the KOOS have been calculated to range from 0.71 to 0.95 and 0.75 to 0.93, respectively. 10, 11 The Western Ontario Meniscal Evaluation Tool (WOMET) was developed in 2007 by Kirkley et al, 9 and it represents the first self-reported questionnaire to specifically assess the HRQoL of patients with meniscal pathologies. The WOMET consists of 16 questions divided into 3 subgroups: physical symptoms (9 items), sports/recreation/work/lifestyle (4 items), and emotions (3 items). 9, 14 Lower scores indicate better outcome. Internal consistency and test-retest reliability of the WOMET had been estimated to be 0.92 for both. 9, 12 It has rarely been utilized in studies investigating meniscal tears, however. 9, 14 While the psychometric properties of the WOMET have been established, its ability to measure the HRQoL of patients with meniscal tear, in comparison with other knee questionnaires, has not been studied intensively.
Therefore, the purpose of the present study was to analyze the capability of the WOMET to measure the impact of meniscal tears on knee function and HRQoL in comparison with the WOMAC and KOOS. Our null hypothesis was that there would be no difference between the WOMET, WOMAC, and KOOS in the ability to measure the HRQoL of patients with meniscal tears.
METHODS

Patient Recruitment
All patients referred to our outpatient sports medicine clinic for meniscal pathology during a 26-month time frame were checked for eligibility to be included in the study. The primary inclusion criterion was the arthroscopically confirmed diagnosis of a meniscal tear treated by partial meniscectomy or meniscal repair. Patients with the following characteristics were excluded from the study: patients (1) without an arthroscopically confirmed meniscal tear, (2) who were <18 years old, (3) who did not provide informed consent, (4) who were not able to understand the selfadministrated questionnaire because of a lack of language skills, or (5) who had concomitant radiographically or arthroscopically confirmed ligament injuries or advanced osteoarthritis (Kellgren and Lawrence grades III-IV).
All patients were examined by 2 experienced orthopaedic surgeons. Selected patients were invited to participate in the study. Informed consent was obtained from all participants. Patients were then asked to complete 3 knee function and HRQoL measures prior to surgical treatment: KOOS, WOMAC, and WOMET. To assess the severity of osteoarthritis or ligamentous injuries, plain radiographs as well as knee magnetic resonance imaging (MRI) were obtained preoperatively for all patients. All patients underwent arthroscopy of the knee, in which inclusion and exclusion criteria were examined again and meniscal tears treated by partial meniscectomy or meniscal repair. Definite inclusion into the present study occurred after intraoperative confirmation of the diagnosis. All arthroscopies were performed by 2 experienced orthopaedic surgeons. A sample size of 150 was estimated according to previous studies 1, 14 and Guyatt et al. 7 
Statistical Analysis
All data were secured in a computerized database. Statistical analysis was performed with SPSS (v 21; IBM). In this study, to provide a higher degree of measurement precision and better ability to detect changes, a 10-point Likert scale was used for all examined questionnaires. To be able to compare the 3 questionnaires directly, a scale transformation of the KOOS was made; thus, higher scores in the KOOS meant, in this study, worse outcome. Descriptive statistics were used.
To compare the ability of all 3 questionnaires to detect meniscal pathologies, ranges and medians were calculated and compared with analysis of variance (ANOVA). Relative scores were calculated according to this formula: sum score/maximum score Â 100. ANOVA was used to investigate whether an overall difference among the questionnaires existed, but it was not able to show which questionnaires significantly differed. After a test of homogeneity of variances, the GamesHowell test was used to investigate where the differences occurred among the questionnaires. In addition, means and SD were calculated and compared with previous studies. Furthermore, to evaluate content validity, SEM, minimal detectable change (MDC), and floor or ceiling effects were determined. MDC was calculated with the following formula: SEM Â 1.4142 Â 1.96. To measure distribution of the relative scores in the quartiles of the KOOS, the WOMAC, and the WOMET, the percentage of patients with the maximum or minimum score was assessed, as well as the percentage of patients reaching the maximum score minus the MDC or the minimum score plus the MDC, respectively. Correlations among the analyzed tools, demographic factors, and item ratings were assessed with Pearson correlation coefficient for interval scales. Differences were considered significant for P values <.05. This study was approved by our institutional review board (registration 43/14).
RESULTS
Patient Demographics
A total of 207 patients were included in the present study. All patients underwent arthroscopy, and in all cases, a meniscal tear was confirmed and treated by a partial meniscectomy or meniscal repair. Participant demographics are presented in Table 1 .
Evaluation of the Instruments
The sum scores (mean ± SD) and relative scores were 234.2 ± 92.5 and 55.7% for the KOOS, 132.6 ± 54.3 and 55.5% for the WOMAC, and 113 ± 30.8 and 71% for the WOMET (Figure 1 ). Significant sex-based differences were found for the WOMAC and KOOS but not for the WOMET, but no significant difference was found in all analyzed questionnaires between patients with tears of the medial and lateral meniscus (Tables 2 and 3) .
ANOVA revealed significant differences among the relative sum score results (F ¼ 27, P < .05). The test for homogeneity of variances indicated that the data were not homogeneous (P ¼ .019). The Games-Howell test showed a significant difference between the WOMET and both the KOOS (P < .01) and WOMAC (P < .01). In contrast, the difference between the KOOS and WOMAC was not significant (P ¼ .735). In the present study, the MDC was calculated for all questionnaires (Table 4 ). Statistical analysis of each questionnaire showed that more patients reached the maximum score minus the MDC with the WOMET (Table 4 and Figure 2) .
Correlations between the WOMET and KOOS (r ¼ 0.666, P < .01) and the WOMET and WOMAC (r ¼ 0.535, P < .01) were moderate (Figure 3) . Correlation between the KOOS and WOMAC was excellent (r ¼ 0.851, P < .01).
A strong correlation was observed between the WOMET subscores "physical symptoms" and "sports/recreation/ work/lifestyle" and all the subscores of the other 2 measures. The correlation between the WOMET subscore "emotions" and the subscores of the other 2 questionnaires was moderate (r < 0.6).
DISCUSSION
In the present study, the relative score of the WOMET was 15.3% and 15.5% higher than the KOOS and the WOMAC, respectively. The differences between the WOMET and the other 2 questionnaires were significant, but no significant difference was found between the WOMAC and the KOOS. In addition, a significantly higher number of patients achieved a WOMET result in the upper quartile than in the WOMAC and KOOS. The results of the current study therefore suggest that the WOMET has a better ability to detect meniscal tears than the WOMAC or the KOOS.
The systematic survey of patient-specific symptoms plays a key role in the preoperative diagnosis of knee pathologies. 3, 15 Many questionnaires have been published for evaluation of knee pathologies. 1, 3, 18 Most of these questionnaires were not developed for the evaluation of patients with meniscal tears. 11, 14 Nevertheless, several of these nonspecific questionnaires have been extensively used in studies investigating meniscal pathologies. 8, 16, 17 However, the WOMET, the only questionnaire developed to specifically evaluate meniscal pathologies, has rarely been used for scientific purposes. 12, 14 We could not find any study that directly compared the WOMET, KOOS, and WOMAC in the evaluation of meniscal pathologies.
In a study by Kirkley et al, 9 patients with a meniscal lesion confirmed by MRI were selected and divided into 2 cohorts. The first cohort consisted of patients scheduled for arthroscopy and was used during the pretesting phase for validation of the questionnaire. The second cohort involved patients after arthroscopy with confirmed meniscal tear and was used to determine the reliability and validity of the questionnaire. In that study, the WOMET demonstrated a better capability to detect meniscal pathologies as compared with the Lysholm knee score and the Anterior Cruciate Ligament Quality of Life Questionnaire score. In the present study, as shown in Figure 2 , significantly more patients reached the maximum sum score minus the MDC with the WOMET. These results confirm the findings of the study by Kirkley et al 9 and indicate the better ability of the WOMET to measure the impact of meniscal tears on HRQoL as compared with the KOOS and WOMAC.
Tanner et al 14 examined the specificity of the WOMET to detect meniscal tears as compared with 6 other knee questionnaires, including the KOOS. In that study, 94% of the questions were supported by at least 51% of the patients, and the WOMET was rated as the best questionnaire for meniscal lesions. The KOOS ranked third of the 6 questionnaires examined, at 87%. In the present study, the WOMET reached a relative score of 71%, the highest value of the studied instruments. In other words, in the present study, patients achieved with the WOMET 15.3% and 15.5% superior relative scores as compared with the other 2 questionnaires (KOOS and WOMAC, respectively). Given that relative scores describe the ability of each questionnaire to accurately detect the patient's HRQoL and that all patients in the current analysis had an arthroscopically confirmed meniscal tear, these results suggest that the WOMET has a better ability to measure impairment of HRQoL among patients with meniscal tears. In the current study, larger differences were found between the WOMET and KOOS than in the aforementioned study.
14 Even if we take into account the different study designs, both studies show better specificity of the WOMET as compared with the KOOS for meniscal pathologies, with even greater differences observed in the present study.
In the current study, statistical analysis showed a strong correlation between the KOOS and the WOMAC and a weak correlation between the WOMET and the other 2 examined questionnaires. Note that the KOOS was based on the original WOMAC questions; as such, the strong correlation between the KOOS and the WOMAC was expected and not surprising. However, the weak correlation between the WOMET and the other 2 examined questionnaires, in light of the significantly better specificity of the WOMET, provides further evidence of the superior ability of the WOMET to accurately reflect patient impairment in the setting of meniscal injuries.
Another interesting finding is the difference between the WOMET and the other diagnostic tools in terms of sexrelated differences. Significant differences between the sum scores of men and women were found for the WOMAC and KOOS but not for the WOMET. This finding to our knowledge has never been described before.
The present study has several limitations. First, a small cohort was analyzed-this is because at our institution meniscal tears are predominantly treated nonoperatively. Patients with meniscal tear were initially treated by physical therapy and analgesia for several weeks. Surgical intervention was taken into consideration only in case of failed conservative therapy. Second, the present study did not investigate the psychometric properties of the WOMET. As mentioned, the psychometric properties of the WOMET have been reported by various studies. 9, 14 Third, in accordance with previous studies, the sensitivity to change was not evaluated. 14 We were interested in the capability of the WOMET to preoperatively evaluate the knee function and HRQoL of patients with meniscal tears. Determining sensitivity to change would not have given any additional information in this respect. Finally, and most important, a selection bias must be considered. In the present study, only patients with a meniscal lesion were included. Patients with advanced osteoarthritis or concomitant ligamentous injury were excluded, given the study design and intention.
CONCLUSION
In summary, among patients with meniscal tears, the WOMET displayed a greater magnitude of HRQoL and knee function limitation in comparison with the KOOS and WOMAC. The impact of meniscal tears on HRQoL and knee function could be better measured with the WOMET as compared with the other 2 questionnaires. Based on the results of the current study, the WOMET should be the knee score of choice for evaluating patients with meniscal tears.
